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DETAILED ACTION 
Status 

1. The rejections under 35 USC 112, 1^^ and 2"^ paragraph have been withdrawn in 
view of Applicant's remarks and amendments. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his Invention. 

3. Claims 9-15 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. The specification describes using carbon or 
graphite in the shape of fibers or felt. Applicant has failed to provide an explicit 
definition for the term carbonaceous". As such, it is given its ordinary meaning, which is 
"containing carbon". Applicant failed to disclose an electrolytic polymerization on any 
material containing carbon. Thus, claim 9, reciting a "carbonaceous material" is 
rejected as being unsupported by the specification as filed. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sera 

et al (US 3,926,761) in view of Delamar et al with evidence from Nakama et al (US 

5,126,017) and Byrd (US 4,405.427) (for claims 1-3) as well as "Applications of Carbon 

Fibers" (for claim 3). 

Sera et al teach (see abstract, col. 4, lines 4-32 and 46-68) a method for 

depositing a layer of a resin on a conductive substrate including providing an aqueous 

solution comprising an organic compound (polybutadiene) and a basic compound 

(triethylamine) in a non-conducting (PVC) container, connecting the substrate to the 

cathodic end of a direct current source, providing a counter electrode connected to the 

anodic end of a direct current source and applying an electric potential to cause the 

ionized solution to flow to the substrate to create a layer thereon. The coated 

substrates were then washed with water to remove any excess chemicals from the 

surface. 

Thus, Sera et al teach the invention substantially as claimed, with the difference 
between the claimed invention and the teachings of Sera et al being that Sera et al 
deposit the resin coating on steel plate and not a carbon fiber, nor using a graphite rod 
as the counter electrode. 

However, Delamar et al teach (see abstract and title) depositing a polymer onto a 
carbon fiber by electrolytic/electrophoretic action. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
substituted the conductive carbon fiber of Delamar et al as the substrate onto which the 
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resin was deposited in the process of Sera et al because Delamar et al teach (see 
abstract) that the coated carbon fibers had improved bonding to the matrix when used in 
carbon-fiber/resin-matrix composite materials, thereby enhancing the mechanical 
properties of the composite. 

One of ordinary skill in the art would have had a reasonable expectation of 
successfully applying the electropolymerization method of Sera et al to a conductive 
carbon fiber as taught by Delamar et al as evidenced by the teachings of Nakama et al. 
Nakama et al teach (see abstract and col. 5, lines 3-22) that conventional 
electropolymerization methods were known to be utilized for the coating of a vast array 
of substrates (working electrodes), including metals and carbon fibers. 

The use of graphite counter electrodes (cathodes) would have been considered 
an obvious variation of the process since Byrd (see col. 9, lines 3-5) and Nakama et al 
(see col. 5, lines 17-22) each suggest that the composition of the counter anode was 
not critical, and that a metal or conductive non-metal (i.e.-graphite) was utilized. 

The deposited resinous material would have been expected to form a 
"nanomolecular** layer at an initial stage of treatment. 

Regarding claim 2, the polybutadiene was a polymer. 

Regarding claim 3, one of ordinary skill in the art would have expected the 
formed resin coated carbon fiber to have formed covalent bonds between the fiber and 
the coating as evidenced by "Applications of Carbon Fibers" section 3.2 (pages 204- 
205). 
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6. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Sera 
et al (US 3,926,761 ) in view of Delamar et al with evidence from Byrd (US 4,405,427) 
(for claims 5-7) and "Applications of Carbon Fibers" (for claim 7) as applied above to 
claim 1 , and further in view of Deichert et al (US 4,341 ,889) with evidence from 
Reichenbacher et al (for claims 5-7). 

The teachings of Sera et al and Delamar et al are described above. 

However, Sera et al and Delamar et al do not teach using an inorganic 
compound as the agent to be added to the carbon fiber surface, such as a polysiloxane 
polymer. 

It is useful to note that the chemical attachment of the polymeric chains taught by 
Sera et al occurs by free radical formation as is noted by Reichenbacer et al (see pages 
3432-3433). 

Deichert et al teach (see paragraph spanning cols. 6 and 7) that polysiloxane 
polymers are formed, and when the formed polymer chain is added to, the reaction 
occurs by free radical polymerization. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
utilized any free radical polymerizable substance, such as the polysiloxane polymer 
taught by Deichert et al as the material to be added to the surface of the carbon fiber in 
order to form carbon fibers coated with any desired polymeric coating according to the 
desired end use of the fiber. 
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7. Claims 9-10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jakubowski et al (US 4.272.346) in view of Naarmann (US 4,749,451 ) with 
evidence from Byrd (US 4,405.427) and Nakama et al (US 5.126.017). 

Jakubowski et al teach (see abstract and col. 12, lines 29-50) a process including 
electrodeposition of a polyamic acid onto a carbon fiber. Due to the inherent nature of 
the electrochemical reaction, the carbon fiber is inherently attached to the anode of a 
direct current source. The electrolyte utilized in the electrodeposition contained an 
organic (polyamic acids) and a basic substance (triethylamine). Jakuowski et al passed 
an electric current from a cathode to the anodic carbon fiber to electrodeposit a laer 
comprising the organic compound. 

With respect to the step of advancing the material through a second bath in a 
continuous manner to remove excess chemicals from the formed nanomolecular layer, 
Jakubowski et al teach that rinsing with water washed away almost all of the 
electrodeposited polymer. Thus, one of ordinary skill in the art would have been 
motivated to utilize the rinsing step when an extremely thin coating layer was desired. 

Jakubowski et al fail to teach using a graphite rod cathode. The use of graphite 
counter electrodes (cathodes) would have been considered an obvious variation of the 
process since Byrd (see col. 9, lines 3-5) and Nakama et al (see col. 5. lines 17-22) 
each suggest that the composition of the counter electrode was not critical, and that a 
metal or conductive non-metal (i.e.-graphite) was utilized. 
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Jakubowski et al fail to teach a continuous processing method where the carbon 
substrate was advanced through a first bath, nor that the rinsing step occurred by 
advancing the carbon substrate through a second bath. 

Naarmann teaches (see abstract and figure) a process for electropolymerization 
coating of carbon fibers where the fiber Is continuously fed through a bath. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
adapted the batch coating method of Sera et al and Delamar et al to be continuous in 
operation by utilizing the device disclosed by Naarmann for continuously coating the 
carbon fibers. 

A similar bath for perfoming the rinsing step of Jakubowski et al would have been 
provided for containing the rinse solution to allow for continuous processing of the 
carbon fiber. 

Regarding claim 10, Jakubowski et al teach using carbon fiber. 

Regarding claim 12, Jakubowski et al teach using a polyamic acid solution. 
8. Claim 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jakubowski et al (US 4,272,346) in view of Naarmann (US 4,749.451) as applied to 
claim 9 above, and further in view of Nakama et al (US 5,126,017). 

Jakubowski et al fail to teach that the carbon material to be coated was a carbon 

cloth. 

Nakama et al teach (see col. 5, lines 3-22) that electrodeposition of polymeric 
materials was known to be performed on various substrates, including carbon fibers and 
woven cloth of carbon fiber. 
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Therefore, it would have been obvious to one of ordinary skill in the art to have 
applied the coating method of Jakubowski et al to woven cloth of carbon fiber as 
suggested by Nakama et al when a coated carbon fiber mat was needed. 

9. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jakubowski et al (US 4.272,346) in view of Naamriann (US 4,749,451 ) as applied 
to claim 9 above, and further in view of Pike (US 4,480,088). 

It would have been obvious to one of ordinary skill in the art to have utilized a 
basic solution for the rinsing step of Jakubowski et al because the basic solution would 
have enabled better removal of excess polyamic coating since the polyamic substances 
were more soluble in basic solutions than in pure water as was known in the prior art as 
taught by Pike. 

Allowable Subject Matter 

10. The following is a statement of reasons for the indication of allowable subject 
matter: Claim 13 would be allowable if rewritten in independent format and corrected to 
overcome the rejection grounds under 35 USC 1 12, 1^* paragraph set forth above. The 
prior art does not reasonably teach or suggest the electrodeposition of a polymeric 
coating from a solution containing carboxymethylcellulose. 

Response to Arguments 

1 1 . Applicant's arguments filed 12 July 2006 have been fully considered but they are 
not persuasive. Applicant has argued that one of ordinary skill in the art would not have 
been motivated to have utilized the coating method of Sera et al for coating a carbon 
material. 
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In response, it is noted that the prior art contains various examples of 
electropolymerization methods that can be performed on any conductive substrate. See 
for example, Nakama et a! addressed in the rejection grounds above. Based on the 
knowledge that electropolymerization reactions were capable of being performed on any 
conductive substrate, one of ordinary skill in the art would have been motivated to have 
combined the teachings of Sera et al and Delamar et al. With respect to the different 
bath chemistries utilized by Sera et al and Delamar et al, one of ordinary skill in the art 
would have been aware that different coating bath compositions were capable of 
coating the same substrates. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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